Ontogeny of the striatal neurons expressing the D2 dopamine receptor in humans: an in situ hybridization and receptor-binding study.
D2 dopamine receptor (D2R) gene expression was analyzed by in situ hybridization and D2R ligand autoradiography in the human striatum during ontogeny. D2R mRNA and ([3H]YM-09151-2)-binding sites were detected in the striatum from week 12 of fetal life. At this time, D2R mRNA and binding sites were predominant in the putamen and occurred in a pattern of clusters. D2R-binding sites displayed a similar pattern. The signal in the caudate nucleus was weak from weeks 12 to 16. From week 20 of fetal life, D2R mRNA and D2R-binding sites signals became intense in the ventral striatum. At birth, D2R mRNA became homogeneously distributed while D2R-binding sites kept an heterogeneously distribution. Comparative topological and temporal analysis of the D2R, enkephalin and D1 dopamine receptor (D1R) mRNAs showed a distinct developmental pattern for each mRNA. Before birth, the neurons expressing enkephalin and D1R mRNAs were preferentially distributed in the matrix and in the striosomes, respectively, while the neurons expressing D2R mRNA did not display a preferential localization. At birth, high levels of enkephalin mRNA were restricted to the matrix; D1R mRNA level was homogeneous throughout the striatum. D2R mRNA was heterogeneously distributed in the whole striatum with high signals located both in the striosomes and the matrix. These results demonstrate that functional D2R are expressed as early as week 12 in the striatum with a heterogeneous distribution. Our findings also demonstrate that, in contrast to what was expected from similar studies in rodents, D2R mRNA and enkephalin mRNA do not display identical, overlapping expression patterns in striatal neurons during human ontogeny.